Aims An accurate characterization of biodiversity requires analyses of DNA sequences in addition to classical morphological descriptions. New methods based on high-throughput sequencing may allow investigation of specimens with a large set of genetic markers to infer their evolutionary history. In the grass family, the phylogenetic position of the monotypic genus Lecomtella, a rare bamboo-like endemic from Madagascar, has never been appropriately evaluated. Until now its taxonomic treatment has remained controversial, indicating the need for re-evaluation based on a combination of molecular and morphological data. † Methods The phylogenetic position of Lecomtella in Poaceae was evaluated based on sequences from the nuclear and plastid genomes generated by next-generation sequencing (NGS). In addition, a detailed morphological description of L. madagascariensis was produced, and its distribution and habit were investigated in order to assess its conservation status. † Key Results The complete plastid sequence, a ribosomal DNA unit and fragments of low-copy nuclear genes ( phyB and ppc) were obtained. All phylogenetic analyses place Lecomtella as an isolated member of the core panicoids, which last shared a common ancestor with other species .20 million years ago. Although Lecomtella exhibits morphological characters typical of Panicoideae, an unusual combination of traits supports its treatment as a separate group. † Conclusions The study showed that NGS can be used to generate abundant phylogenetic information rapidly, opening new avenues for grass phylogenetics. These data clearly showed that Lecomtella forms an isolated lineage, which, in combination with its morphological peculiarities, justifies its treatment as a separate tribe: Lecomtelleae. New descriptions of the tribe, genus and species are presented with a typification, a distribution map and an IUCN conservation assessment.
INTRODUCTION
Biodiversity inventory and the study of diversification are central to understanding and managing natural communities facing global environmental change, particularly in vulnerable tropical areas with the highest levels of diversity (Myers, 1988; Myers et al., 2000) . The evolutionary significance of biodiversity patterns is best interpreted within phylogenetic frameworks, which enable the integration of morphological, ecological and molecular data, to assess lineage uniqueness, estimate lineage ages, test biogeographic hypotheses and study the evolution of adaptive traits (e.g. Yoder and Nowak, 2006; Forrest, 2009; Edwards and Smith, 2010; Pillar and Duarte, 2010) . However, exhaustive species sampling is extremely difficult when working on large plant families (Stevens, 2001) . Many rare lineages are thus still to be analysed with genetic data and remote regions still hold botanical surprises (e.g. the Malagasy giant palm Tahina spectabilis; Dransfield et al., 2008) .
Phylogenetic investigations in the grass family (Poaceae, 12 000 species) have generated a large and actively growing phylogenetic framework (Grass Phylogeny Working Group, 2001; Grass Phylogeny Working Group II, 2012; Morrone et al., 2012) . Even though the sampling strategy of the Grass Phylogeny Working Groups prioritized the inclusion of all known grass lineages (Grass Phylogeny Working Group, 2001; Grass Phylogeny Working Group II, 2012) , some genera have not been included. One such genus is the Malagasy narrow endemic Lecomtella.
Lecomtella madagascariensis is a bamboo-like grass ( Fig. 1 ) that was first sampled in 1911 by Henri Perrier de la Bâthie in the Andringitra Massif, Madagascar, and then described by A. Camus (Camus, 1925) . Since its discovery, the placement of this species has been controversial. Camus (1925) and Stapf (1927) first suggested including it in Paniceae as a genus incertae sedis. Stapf (1927) also speculated that Lecomtella 'may be the end-link of a phylum whose earlier stages have been lost'. Pilger (1940, 1957) proposed treating Lecomtella as a tribe (in Panicoideae) or subtribe (in Paniceae). Recently, Morrone et al. (2012) placed it in the tribe Paspaleae (subtribe Paspalineae), but this placement was based on morphological data only. The first plastid markers isolated for this species indicated affinities with Paspaleae and Sacchareae (formerly Andropogoneae), but the relationships between these groups remained elusive (Christin et al., 2013) . For these reasons, this Malagasy endemic grass deserves more attention to determine its phylogenetic position and address the biogeographic history of the lineage. Recent advances in sequencing technologies, so called nextgeneration sequencing (NGS), are bringing about a revolution in phylogenetic investigations by opening the era of phylogenomics (e.g. Glenn, 2011; Harrison and Kidner, 2011; Trautwein et al., 2012) . Indeed, new methods, such as Illumina technology (e.g. HiSeq 2000; Illumina Inc., 2010) , allow the generation of tens of millions of short DNA segments ( 100-bp reads), enabling the assembly of the most represented DNA regions in a genome with high sequencing depths (e.g. Straub et al., 2012) . These methods can be used to generate complete plastid and/or mitochondrial genomes and nuclear ribosomal units (e.g. Cronn et al., 2008; Atherton et al., 2010; Zhang et al., 2011; Ma et al., 2012; Straub et al., 2012) . Low-copy gene sequences can also be recovered, but with lower coverage (e.g. Straub et al., 2012) . Such vast amounts of information make the approach promising for the investigation of phylogenetic relationships between species and for the study of radiations in particular.
Here we used NGS to generate a complete plastid genome and a nearly complete ribosomal unit for L. madagascariensis. Segments of three low-copy nuclear genes recently used in grass phylogenetics were also recovered. Based on a representative sample of PACMAD grasses (Panicoideae-Aristidoideae-ChloridoideaeMicrairoideae-Arundinoideae-Danthonioideae), we clearly demonstrate that L. madagascariensis belongs to Panicoideae, but is not included in any tribes of this subfamily. An unresolved placement of the species in the core panicoids (including three highly diverse lineages: Sacchareae, Paspaleae and Paniceae) argues for the treatment of Lecomtella at the tribal level (Lecomtelleae). The age of the lineage was estimated based on a fossil calibration and is discussed in a biogeographic context. Lastly, a new description of the Lecomtella lineage is presented.
MATERIALS AND METHODS

Plant sampling
We visited the Parc National d'Andringitra in October 2011. This park is located in the Fianarantsoa province in south-central Madagascar. Like other areas in Madagascar that are protected by high mountains, such as the Parc National de Marojejy and the Réserve Nationale Intégrale de Tsaratanana, Andringitra has a very particular floral assemblage and is rich in endemic species (Rasolonandrasana and Grenfell, 2003) . Lecomtella madagascariensis was collected (herbarium sample Vorontsova et al. 603; K, MO, P, TAN) on a rocky outcrop above a waterfall at an altitude of 1737 m. A leaf sample was dried in silica for DNA analyses and fresh leaves were conserved in ethanol for morphological analyses (Christin et al., 2013) .
DNA extraction and sequencing
A small fragment of dried tissue ( 20 mg) was ground in a 2-ml tube containing three tungsten balls with a TissueLyser (Qiagen Inc., TX). A BioSprint 15 DNA Plant Kit (Qiagen Inc.) was then used to extract DNA. One microgram of DNA was sent to Fasteris SA (Plan-les-Ouates, Switzerland) to generate 40 million 100-bp reads using Illumina technology (HiSeq 2000; Illumina Inc., 2010) . We then extracted reads of markers currently used in grass phylogenetics (see below).
Read assembling
NGS reads encoding at least 20 amino acids of the rbcL protein were first isolated with PlastX (Nguyen and Lavenier, 2009 ) and assembled using the Velvet program (Zerbino and Birney, 2008) . We used as an arbitrary reference the rbcL amino acid sequence of Drosera ordensis (JN388037). The nucleic rbcL sequence produced (the probe) was then used to initiate the global assembling process which consisted of two main steps. Firstly, using the program extractread2 (included in the OBITools package, http://metabarcoding.org/obitools), we selected sequence reads including a 'word' of at least 80 bases common with the probe. The newly selected reads were used as a probe and the previous process was repeated until no new reads were identified. Secondly, the set of selected reads was assembled using Velvet in six contigs that were sorted by comparing them with the plastid genome of Sorghum (NC_008602). All the computations were done on the computer cluster of the Genotoul bioinformatic platform (Toulouse, France).
Similarly, we reconstructed a nuclear ribosomal unit comprising the complete sequence of genes 26S, 18S and 5 . 8S, the external transcribed spacer (ETS) and internal transcribed spacers (ITS1 and ITS2). Because the 5 . 8S sequence is highly conserved among grasses, we used the 5 . 8S gene of Sorghum (GQ121743) as a primer to select overlapping reads. Reads were isolated and assembled using OBITools and the Velvet program. Additional reads overlapping with extremities were isolated but we did not assemble the whole complete internal gene spacer (IGS) because of the complexity of this region (i.e. duplications and inversions).
For low-copy nuclear genes, we chose to investigate three markers: phyB, ppc-aL1 and ppc-aR. These regions were selected because they were reported as single-copy genes and sequence datasets are already available that include different panicoids, with at least some representatives of Paniceae and Sacchareae (e.g. Vicentini et al., 2008; Christin et al., 2012) . The two ppc markers cover exons 8 -10 of ppc genes and the phyB marker corresponds to a part of exon 1. The strategy to reconstruct gene sequences despite low coverage differed from that used for the plastid genome and nuclear ribosomal unit. Amino acid sequences of Sorghum ( phyB, ppc-aL1 and ppc-aR) were used as references, and all reads encoding a minimum of 15 amino acids of these proteins were retrieved using PlastX. These sequences were aligned with available sequences for these markers with Geneious v6 . 0.5 (Biomatters Ltd). Reads corresponding to phy and ppc were considered further only when they could reliably be assigned to one of the gene lineages composing these multigene families based on similarity. An assignment was considered reliable when the level of identity of nucleotide sequences was .90 %. The similarity with different paralogues was consistently ,85 %. Although this approach could theoretically produce chimeras between different paralogues ( particularly for polyploids), the lack of problems during the manual assembly suggests it was not the case here. Additional reads overlapping with extremities were also isolated with OBITools and allowed the recovery of non-coding sequences (i.e. introns and untranscribed regions). The different reads assigned to the same gene lineage were assembled with Geneious.
Finally, reads were mapped onto the obtained sequences using Geneious to assess the depth of sequencing of all investigated regions. Annotation of the consensus plastid sequence was done with OGDRAW (Lohse et al., 2007) . The newly generated sequences were deposited in GenBank (see Table 1 for accession numbers).
Data analyses
The different markers were analysed separately to detect potential incongruence. In addition, important differences among datasets in terms of both species sampling and sequence length would have implied a high proportion of missing data in a combined matrix.
Using MUSCLE (Edgar, 2004) , the complete plastid genome of L. madagascariensis was aligned with 32 complete plastid genomes available in GenBank in December 2012 (Saski et al., 2007; Bortiri et al., 2008; Diekmann et al., 2009; Leseberg and Duvall, 2009; Cahoon et al., 2010; Morris and Duvall, 2010; Zhang et al., 2011; Wu and Ge, 2012; Supplementary Data Table S1 ) and the complete plastid genome from Setaria italica (tribe Paniceae), which was extracted from the complete genome of the species (Bennetzen et al., 2012). The alignment was then manually refined. The full plastid genome was used as a single marker and a phylogenetic tree was inferred using BEAST , under a GTR + G + I model of nucleotide substitution. An uncorrelated log-normal relaxed molecular clock was used, with a Yule model of speciation, and with the crown of the BEP-PACMAD clade calibrated by a normal prior with a mean of 51 . 2 and a standard deviation of 6 . 0 (Christin et al., 2013) . Two parallel analyses were run for 20 000 000 generations, sampling a tree each 5000 generations after a burn-in period of 5 000 000 generations. The convergence of the runs was monitored with the software Tracer . A consensus tree was computed on the sampled trees. The three markers ndhF, rbcL and matK extracted from the full genome were also used to place L. madagascariensis in a more densely sampled phylogenetic tree based on these three plastid markers, inferred as described above for the full plastid genomes (Christin et al., 2013) . Statistical support was also evaluated with 100 bootstrap replicates using the GTR-MIX model implemented in RAxML (Stamastakis, 2006) .
The nrDNA ITS1 -5 . 8S -ITS2 segment was aligned with sequences from 53 Panicoideae species and five outgroups (Micrairoideae) downloaded from GenBank. The dataset was aligned with MUSCLE and the alignment was manually refined. A phylogenetic tree was obtained through Bayesian inference as implemented in MrBayes 3 . 2 (Ronquist and Huelsenbeck, 2003) . A GTR + G + I model was used and two parallel analyses were run for 10 000 000 generations, sampling a tree each 1000 generations after a burn-in period of 3 000 000 generations. A consensus tree was computed on the sampled trees. Statistical support was also evaluated with 100 bootstrap pseudoreplicates under a GTR + G + I model as implemented in PHYML (Guindon and Gascuel, 2003) . Note that information in ETS and ribosomal genes (i.e. 18S and 26S) was not used for phylogenetic reconstruction due to a lack of grass sequences in databases for these regions, but these parts will become potentially useful for phylogenetic reconstruction as sequences of nuclear ribosomal unit accumulate.
The three low-copy nuclear markers were manually added to previously published datasets covering Poaceae (Christin et al., 2012) . As reported by Vicentini et al. (2008) , and Christin et al. (2012) , only coding regions were used for phylogenetic analyses. These datasets were analysed as described above for the nrDNA.
The significance of topological incongruence between the different markers was evaluated by Shimodaira -Hasegawa tests with multiple-comparison correction (Shimodaira and Hasegawa, 1999) , as implemented in baseml software of the PAML4 package (Yang, 2007) . For each dataset, the effect of positioning Lecomtella as sister to any of the three tribes or groups of tribes in core Panicoideae (Paniceae, Paspaleae and Sacchareae) was tested. For the three plastid markers ndhF, rbcL and matK, topological tests were performed on a dataset downsized to Panicoideae to reduce computation time.
Taxonomic survey
Since the discovery of L. madagascariensis by Henri Perrier de la Bâthie in 1911, only four additional herbarium specimens have been collected (see specimens cited in the Taxonomic treatment section), all from the Andringitra mountain range. Based on these samples, we propose a revision of the taxonomic treatment of Lecomtella. We provide a detailed morphological description of the taxon and investigate the distribution and habit of the species in order to assess its conservation status. The leaf crosssection was investigated in a previous comparative analysis across the grasses (Christin et al., 2013) and is reproduced here to illustrate the foliar anatomy of Lecomtella, which is typical of C 3 species. Fig. S1 ), a nearly complete nuclear ribosomal unit and segments of low-copy genes ( ppc-aL2, ppc-aR and phyB). The genome skimming approach thus proves to be useful for generating different types of genomic data, including both repeated regions ( plastid and ribosomal DNAs) and low-copy genes, as previously reported by Straub et al. (2012) . A high mean sequence depth (1581 and 3257, respectively) allowed us to assemble de novo complete plastid and nuclear ribosomal regions (Table 1 ). The lengths of the plastid genome and the ribosomal unit (region with 18S -5 . 8S -26S genes) are 139 073 bp (Supplementary Data Fig. S1 ) and 5801 bp, respectively. The GC content and gene organization of these two genomic regions were similar to those reported in other panicoid sequences available in DNA databanks. The sequencing depth for low-copy genes was 5 (Table 1 ) and allowed nearly complete coverage of these genomic regions. Only 27 nucleotides were missing in the ppc-aR marker.
Lecomtella: an ancient monotypic lineage A phylogenetic reconstruction based on 33 plastid genomes for Poaceae (Supplementary Data Fig. S2 ) placed Lecomtella in the PACMAD clade, in a polytomy with Sacchareae (Coix, Sorghum, Saccharum and Zea) and Paniceae (Setaria and Panicum virgatum). A previous analysis based on the rbcL, ndhF and matK regions included a broader sample of 604 species but did not provide strong support for the placement of Lecomtella with respect to Paniceae, Paspaleae and Sacchareae ( Fig. 2 ; Christin et al., 2013) . Analyses based on nuclear regions including ITS and low-copy genes also yielded poorly supported relationships among the four groups (Supplementary Data Figs S3-S6). These analyses are summarized in Fig. 3 . All analyses, however, provide strong support for the placement of Lecomtella in core panicoids (Fig. 3) .
For the complete plastid genomes, forcing Lecomtella to be sister to either Sacchareae or Paniceae resulted in a significant decrease in likelihood (Shimodaira-Hasegawa test, P , 0 . 001). However, forcing Lecomtella to be sister to Sacchareae, Paniceae, Paspaleae, Sacchareae + Paniceae or Sacchareae + Paspaleae + Paniceae did not significantly affect the likelihood based on the rbcL + ndhF + matK or ITS datasets (ShimodairaHasegawa test with multiple comparison correction, P . 0 . 1). Similarly, different topological placements did not affect the likelihood of the phylogenetic tree based on ppc-aR and ppc-aL2 datasets (Shimodaira -Hasegawa test with multiple comparison correction, P . 0 . 1). On the basis of the phyB dataset, forcing Lecomtella to be sister to either Paniceae or Sacchareae + Paspaleae did not affect the likelihood significantly (Shimodaira-Hasegawa test with multiple comparison correction, P . 0 . 1), whereas placing it as sister to either Sacchareae or Paspaleae marginally affected the likelihood (Shimodaira-Hasegawa test with multiple comparison correction, P , 0 . 1). These topological tests indicate that nuclear datasets all lack power to establish with confidence the phylogenetic position of Lecomtella in core Panicoideae. The three plastid markers rbcL, ndhF and matK similarly lack statistical power despite the denser species sampling. On the other hand, the complete plastid dataset had enough power to differentiate alternative scenarios statistically, and unambiguously positioned Lecomtella as sister to Sacchareae + Paniceae. This suggests that the correct placement of Lecomtelleae is sister to core Panicoideae (Paniceae, Paspaeleae and Sacchareae). Whether there is a true incongruence between plastid and nuclear datasets that reflects different genealogies of the two genomes or only a lack of information in nuclear datasets would, however, require a better sampling of nuclear markers in terms of both species density and length of the sequences.
Uniqueness of Lecomtella
Fossil-calibrated phylogenetic trees based on plastid markers estimate the divergence of the core panicoid tribes before 20 million years ago (Ma) (Fig. 2 ; Christin et al., 2008; Vicentini et al., 2008) . Whereas Paspaleae, Paniceae and Sacchareae are diverse and distributed over all tropics (e.g. BouchenakKhelladi et al., 2010; Morrone et al., 2012; Soreng et al., 2012) , Lecomtella is monotypic and apparently restricted to the summit of the Andringitra mountain range (Fig. 4) . Lecomtella could thus belong to a group of lineages endemic to Madagascar that originated in the early Miocene (e.g. Buerki et al., 2013; Hong-Wa and Besnard, 2013) . The extremely low number of species in the tribe and its extremely restricted geographical distribution might indicate that the lineage remained isolated without dispersing during tens of millions of years. It is, however, equally possible that Lecomtella represents a vestige of a previously more species-rich and widespread group. In both cases, Lecomtella is the last known member of an ancient evolutionary lineage. It consequently has a high conservation value as the species disappearance would imply that a lineage that evolved independently for .20 million years went completely extinct. (Christin et al., 2013) , with branch length in estimated millions of years (Ma) . Support values are given in Fig. 3 . The subfamilies and core Panicoideae tribes are compressed and coloured black when composed of C 3 species only, red when composed of C 4 species only, and yellow when including both C 3 and C 4 species (see Grass Phylogeny Working Group II, 2012). Sacchareae include Arundinelleae as traditionally circumscribed.
Besides its phylogenetic value, Lecomtella is a member of a unique plant community, as highlighted by the high number of endemics with a restricted distribution around the Andringitra massif (including Aloe andringitrensis, Rousseauxia andringitrensis and Phyllanthus iratsiensis; Rasolonandrasana and Grenfell, 2003) . In Malvaceae, a new genus endemic to the southern mountains of Madagascar was recently circumscribed (Andringitra; Skema, 2012) and its centre of diversity is also located in the Andringitra range. These observations support the Andringitra flora as a group of high conservation value.
Taxonomic implications
Based on phylogenetic reconstructions (see above), we recognize Lecomtella at the tribal level and provide an updated description for Lecomtelleae. Key characters of the four lineages of the core panicoids are summarized in Table 2 . The chromosome number of Lecomtelleae remains unknown. Lecomtelleae exhibit a combination of unusual morphological features of no known functional significance. An external ligule is a rare character in the grasses, usually associated with bamboos and the early diverging bamboo-like Puelia, as well as sporadic examples outside the bambusoid groups, e.g. the New Zealand Poa maniototo and the Brazilian Panicum rude (Clayton et al., 2012) . No function or development mechanism has ever been identified for the sporadically occurring wing-like appendages subtending the fertile floret: these could be homologous to the appendages found in Puelia (Puelioideae), Echinolaena and Ichnanthus (Paspaleae), as well as Yakirra and some Panicum (Paniceae). A dense covering of trichomes on the fertile lemma is also uncommon in Panicoideae, where the fertile floret can form the dispersal unit; exceptions include Entolasia, some Paspalum and some Panicum (Clayton and Renvoize, 1986; Clayton et al., 2012) . Lastly, leaf anatomy indicates that Lecomtella is C 3 , with a concentration of plastids in the mesophyll, almost complete absence of plastids from bundle sheath cells and the presence of more than four mesophyll cells between veins (Fig. 5) . The C 3 photosynthetic pathway of Lecomtella is confirmed by a measurement of the 13 C/ 12 C ratio on one specimen (reported by B. N. Smith and W. V. Brown on the herbarium sample P00450334; http:// dsiphoto.mnhn.fr/sonnerat/apiJOIN/JF/JF20050513/P00450334. jpg). In comparative studies aiming to decipher the multiple evolution of C 4 photosynthesis in the core panicoids (e.g. Christin et al., , 2013 , the inclusion of this lineage may be essential. The taxonomic treatment of Lecomtelleae is given in the following section. External ligule a line of hairs. Leaf blades lanceolate, with no cross-veins visible. Inflorescence a terminal contracted panicle, partly exserted from the terminal leaf sheath and partly hidden by the apical leaves, with 2 -15 side branches, each side branch with 1-4 staminate spikelets and one terminal hermaphrodite spikelet. All spikelets pedicellate, lanceolate. Glumes and the staminate lower floret similar in all spikelets; staminate spikelets with a staminate upper floret; hermaphrodite spikelets with a hermaphrodite upper floret. Lower glume clasping the spikelet, weakly keeled, ovate, 3-veined, apically acute, chartaceous with hyaline edges. Upper glume separated from the lower glume by an internode of ca 0 . 5 mm, clasping the spikelet, weakly keeled, ovate, 5 -7-veined, apically acute, chartaceous with hyaline edges. Lower lemma 5 -7-veined, apically acute, chartaceous with hyaline edges. Lower palea the same texture as the lower lemma, bicarinate. Upper floret in the staminate spikelets similar to the lower floret. Upper floret in the hermaphrodite spikelets hardened, fertile. Fertile upper lemma ovoid, coriaceous, apically obtuse, densely hirsute and finely papillate, the edges thinner, almost overlapping above the palea, the style arms emerging between the apical digitate appendages. Upper palea same texture as the fertile lemmas. Stamens 3.
Lecomtella madagascariensis A. Camus, Compt. Rend. Hebd. Séances Acad. Sci. 181: 567 (1925) Type: Madagascar. Fianarantsoa: Andringitra National Park, Massif d'Andringitra, on rocks, 1600 -2400 m alt., H. Perrier de la Bâthie 13598 (lectotype P00450334, designated here; isolectotypes P00224747, P00450335, K000832636).
Rhizomatous perennial, creeping or ascendant up to 40 cm. Creeping culms 50-300 cm long, reaching up to 1 cm in diameter, becoming dark red at maturity. Leaf sheaths ciliate at the apical part of the margins. Leaf blades 10-25 × 0 . 7-2 . 5 cm, finely scaberulous on both surfaces and on the margins. Panicle 4 -8 × 0 . 8-1 . 5 cm. Spikelets 8 -10 × 1 . 5-2 . 5 mm. Lower glume 3 . 5-5 . 0 mm long, glabrous to minutely scaberulous on the central vein. Upper glume 6 -7 mm long, glabrous. Lower lemma 9 -10 mm long, abaxially glabrous, adaxially finely hirsute. Lower palea scaberulous on the keels, abaxially 5‰) indicates that the species is using a C 3 photosynthetic pathway (Smith and Brown, 1973) . Leaf anatomy also shows that Lecomtella uses a C 3 photosynthetic pathway (Fig. 5) .
finely hirsute between the keels. Fertile upper lemma 4 -5 × 1 . 5 mm; the wing-like rhachilla appendages fleshy and white, ca 0 . 7 mm long; the apical digitate appendages ca 0 . 2 mm long, fresh green, densely covered in minute translucent trichomes. Anthers ca 7 mm long.
Distribution. Restricted to the Andringitra mountain range in southern Madagascar.
Habit. Exposed rocks and low shrubby vegetation, 1200 -2500 m elevation.
IUCN Conservation Assessment. Lecomtella madagascariensis is assessed as Critically Endangered (CR) based on criteria B1(a) and (b) (IUCN, 2001) . Extent of occurrence has been calculated as 69 . 88 km 2 and area of occupancy as 12 . 00 km 2 using the GeoCat tool (Bachman et al., 2011) . Herbarium specimen labels handwritten by Perrier de la Bâthie indicate that Lecomtella populations were adversely affected by regular burning at that time, but exhibited an ability to re-grow rapidly after fire disturbance (specimens P00450333 and P00450334; Muséum National d'Histoire Naturelle, 2012). S UPPLE MENTARY DATA Supplementary data are available online at www.aob.oxfordjournals.org and consist of the following. Table S1 : list and general characteristics of the 33 grass chloroplast genomes available in December 2012. Table S2 : list of species used to reconstruct a Panicoid phylogeny based on the nuclear internal transcribed spacers. Figure S1 : physical map of the cpDNA genome of Lecomtella madagascariensis. Figure S2 : phylogenetic relationships based on full chloroplast genomes. Figure S3 : phylogenetic relationships based on nuclear ppcaL2. Figure S4 : phylogenetic relationships based on nuclear ppc-aR. Figure S5 : phylogenetic relationships based on nuclear phyB. Figure S6 : phylogenetic relationships based on nuclear internal transcribed spacers (ITS).
